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ABSTRACT 



The invention relates to a method for operating a con- 
tactless and batteryless chip card The-chip:card:issup- 
ph ed-with -_enCTgy-via:ra:a^ 

read unit. -The b idirectional j ato;trar^fe^is^hi^gn^/ 
mc>dulati6n:6f_the^ 

The chip card includes, inter alia, an antenna coil for 
receiving the alternating Meld, an input circuit generat- 
ing the supply voltage from the coil current, and a 
voltage detector for detecting blanking gaps in the al- 
ternating field. By the method in accordance with the 
invention the voltage detector compares the two volt- 
ages at the coil ends with one another and then supplies 
an output signal, provided both the voltages are sub- 
stantially equal in size for longer than a predetermined 
period. Furthermore, a chip card is described that con- 
tains a voltage detector permitting operation according 
to the method described. 

6 Claims, 2 Drawing Sheets 
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time period that is longer than that of a zero crossing of 

IC CARD HAVING A VOLTAGE DETECTOR FOR the coil voltage. 

DETECTING BLAN KING GAPS IN AN By direct comparison of the two voltages with one 

ENERGY-TRANSMITTING ALTERNATING FIELD another, level adjustment of comparative voltages to 

5 various reception field strengths becomes superfluous. 

BACKGROUND OF THE INVENTION An advantageous embodiment of the method pro- 

The invention relates to a method for operating a ^ des f ? r eoa ^ *«npjag of the antenna coil 2 during 

contactless and batteryless chip card in accordance the write mode i.e. while data are being written on the 

with the preamble of claim 1. Furthermore, the inven- ,„ card J vla field " a ? km 8 of fating field, 

tion relates to an array for implementation of the 10 dam P m S ° f A ? °* ta ?* coil 2 leads to an 

method energy loss via the damping resistor and has therefore 

Contactless and batteryless chip cards are known '^V b f e " *y oide ? " *? ^ * °T ° f 

from, for example, Winfried Wigand "Die Karte mil to ^5 P n ° r ^ method m accordance 

dem Chip", Siemens Nixdorf Informationssysteme AG, „ with the mvenaon.dampmg of the antenmcou leads to 

Berlin and Munich, 1991, pages 34-36. The energy is 15 f. rap t ld m m blankmg gaps, with 

supphed by transformer coWction via an alternating the ™° C0 ™ ectl , 0nS of ** ^f^. f" 1 SP1 ' SP2 

field with a write/read unit The alternating field h £ * T? 0 " *f 

j v *u- - . # j . ^ To permit definition of this potential too, a coil con- 
generated by this wnte/read unit. Data transmission K . v , ^. , r , i 

from and to the chip card is achieved by modulation of „ Tf* c °T<: ted t ? a . fixe f Iefi ™, k £ i ; 

this alternating field. A suitable method is described in 20 J£^rf2^„T*-t !. , v^n ^//^fi 

DE 41 07 31 1 Al. On the chip card, modulation of the draWS Slg Pf * ° ne , J*" 1 f end t0 ™ m field 
n tu - » 7j j • ' gaps. The resistor R is therefore connected on the one 

alternating field is effected during reading access by a ^ ^ 2 ^ Qn ^ other hand 

connected load that damps the a^acoiL Amphtude VDD potential of the supply voltage. The resistor R 

modulation is used as the modulation type, and can be 25 ^ ^ forme d by a traiistor. 

combined with other modulation methods. ^ advantageous embodiment of the voltaee detec 

T*eciup card known to^ tor 4 ^ a lo ^ c ? whose two £ puts ^ 

application contains a voltage detector for detection of ^ ^^ected to an end of the antenna coil 2 and 

blankmg gaps m the alternatmg field. The voltage de- whose ou ^ ut mdicates whether ^ ^ a blankm 

tector is supphed with the voltage generated by the ^ m ^ alternating field. 

antenna cofl. The precise faction of the voltage detec- To obtain a } mtegration ^ ^ out t of the 

tor is not descnbed there. Generally speaking, however, logic te 7 b ejected via a capacitor 8 to a potential 

a circuit array, for example amplifier and comparator, is of ^ supply voltage vSS-VDD. 

necessary to process the analog signal in order to gener- ^ logic ^ 7 h preferably a NO R gate 7c in front 

ate the required output signal. 35 of whose two inputs an inverter, 7a, lb respectively is 

The known arrays do however have the drawback connected for clean conversion ofthe coil voltages SP1, 

that a large amount of circuitry is necessary for the gpj m to logic levels. 

voltage detector to operate dependably even at supply output of ^ voltage detector 4 is formed by an 

voltages of around 1 volt inverter 9 that converts the integrated voltage collect- 

SUMMARY OF THE INVENTION 40 m S at ^ capacitor 8 into a binary output signal 

RFnOK. 

The object underlying the invention is to develop a A res istor is provided for constant damping of the 

method for operating a chip card in accordance with antenna cofl 2 and connects one of the two connections 

the preamble of claim r l : _such:tliat dependa ble re cogni- , §px, SP2 of the antenna coil to a reference potential of 

tion of the blanking gap is ensured even with the lowest 45 the supply voltage VSS-VDD. 
r supply^yoltages.* This object is attained by a method 

having the features of claim 1. A further object of the BRIEF DESCRIPTION OF THE DRAWINGS 

invention is to provide a chip card for implementation FIG. 1 shows a block diagram of the chip card in 

of the above method. This object is attained by a chip accordance with the invention, 

card having the features of claim 3. 50 FIG. 2 shows an embodiment of the voltage detector, 

The advantageous development of the invention is FIG. 3 shows the signal curve during field blanking, 
achieved with the features in the sub-claims. 

A contactless and batteryless chip card, on which the DESCRIPTION OF THE PREFERRED 

invention is based, is supplied with energy by an alter- EMBODIMENTS 

nating field generated by an external write/read unit 55 An embodiment of the invention is described in detail 

Data transmission from and to the chip card is achieved in the following on the basis of the figures, 

by modulation of the energy-transmitting alternating The chip card 1 in FIG. 1 is supplied with energy and 

field. The chip card 1 has an antenna coil 2 for connec- data by transformer connection to a write/read unit, not 

tion to the alternating field. An input circuit 3 generates shown in the figure, via an alternatmg field generated 

from the coil current the supply voltage VSS-VDD of 60 by said unit To receive the energy and the data, the 

the chip card 1. Furthermore, the chip card 1 has a chip card has an antenna coil 2. For a number of reasons 

voltage detector 4 for recognition of blanking gaps in the latter is not integrated into the semiconductor chip 

the energy-transmitting alternating field. By the method proper of the card, but instead disposed inside the card 

in accordance with the invention, the voltage detector 4 body. The antenna coil 2 is connected to the input cir- 

compares the voltages at the two coil ends SP1, SP2 65 cuit 3 of the chip card 1. The input circuit 3 obtains 

with one another and then supplies an output signal from the current of the antenna coil 2 the supply volt- 

RF13OK, provided both voltages are of approximately age VSS-VDD for the chip card 1. Furthermore, the 

equal size for longer than a certain period, e.g., for a data transmitted via the alternating field are prepared 
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by the input circuit 3 for subsequent further processing. NOR gate 7c act as threshold value switches that digi- 

The further circuit components of the chip card IC, tize the analog signal supplied to them and convert it 

such as EEPROM, memory and data management, into a logical binary signal. The following NOR gate 1c 

read-out circuits etc., are not shown in the figure for the links the two output signals SI, S2 of the inverters la, 

sake of clarity. 5 lb. The capacitor 8 connected to the output of the NOR 

The antenna coil 2 is furthermore connected to the gate 7c effects a time integration. When the coil connec- 
voltage detector 4 and the clock signal generating cir- tions SP1, SP2 are of approximately equal size for a 
cuit 5. The field effect transistor 6a ensures together sufficiently long period, the voltage at the capacitor 8 
with its actuating unit 6b damping of the antenna coil 2 rises so steeply that the inverter 9 also connected to the 
in the read mode of the chip card. In the write mode, output of the NOR gate also switches over, 
blanking gaps in the alternating field, on the basis of 10 At the end of the blanking gap of the alternating field, 
which the data are conveyed from the write/read unit the voltage at the connections of the antenna coil SP1, 
to the chip card, are detected by the voltage detector 4. SP2 increases again and the voltage detector 4 is reset 
At its output, it supplies the signal RFn OK, provided Suitable dimensioning of the gate 7c means that the 
the voltages at the two coil connections SP1, SP2 are of time-lag is only effective at the start of the blanking gap. 
approximately equal size for longer than a certain per- 15 At the end, by contrast, the inverter 9 and hence the 
iod, e.g., for a time period that is longer than that of a output signal RFu OK of the voltage detector 4 is 
zero crossing of the coil voltage. This case can however switched over without a time-lag. 
only occur when the two coil connections SP1, SP2 are The voltage detector described, which can be con- 
short-circuited via the coil in a blanking gap of the structed by simple circuitry measures, permits depend- 
alternating field. For a short time, the voltages are ap- 2 o able operation of the chip card. The use of standard 
proximately equal in size even at zero crossover of the logic e i eme nts for processing of an analog signal means 
coil voltage. This condition is however ignored by the ^ operation of fa voltage detector is possible with- 
voltage detector out difficulty in the lower supply voltage ranges. 

FIG. 2 shows the design of the voltage detector 4. It What is claimed is- 

comprises a NOR gate 7c with mverters 7a. lb con- t a method for operating a contactless and battery- 

nected I m front of the inputs bl SO. At the output &3 of less chi ^ which ^ Ued ^ 

energy via an 

£e NOR gate 7c a capacitor 8 ensures summing up of energy-^ansmitting alternating field from a write/read 

the output signal over a certain period. The toecon- ^% here a ^^0^ ^ t^er is achieved by 

stant can be set using the size of the capacitor 8. This is ^/J, * „?- A „w™^ cji 

indicated in the FIG .2 by a parallel connection of three n*>dulatiaa <* enerp-transimttmg dternattng field, 

tors 8 30 having an antenna coil, the energy-transmitting field 

°TlG. 3 A-D reproduces the signal curve at various P™ duci ?S a <*> a current a coil voltage 

switd^gpointsof Z voltage det^tor 4inaccordaSce ™ ^ «* » m P* ~ coined to ends of the 

with FIG. 2. The curve shown in graph A corresponds ™* fo * generating a supply voltage from the current in 

to the voltage measured between thTcoil connections * e * copied to the ends of 

SP1, SP2. On the horizontal axis, the time in microsec- 35 caa f< ? r detecting blanking g^ps in said energy-trans- 

onds is plotted. From the time mark 20 ,ts to the time alternating field wherein said voltage detector 

mark 70 us, there is a blanking gap in the alternating compares voltages at the ends of the coil and supplies an 

field. In Sis period, the amplitude of the coil voltage 0Ut P ut Provided both said voltages at the ends of 

SP1-SP2 decreases continuously, since no more energy ^ e substantially equal for longer than a prede- 

is being supplied from the outside. The amplitude of the termined time period which time period is longer than 

coil voltage SP1-SP2 slowly dies out, After the end of that of a zero crossover time of the coil voltage, 

the blanking gap, the amplitude increases until it is back 2 - A method according to claim 1, wherein said an- 

at its original value. tenna coil is constantly damped during a write mode. 

Graph B shows in the same time frame the voltage 3 - A contactless and batteryless chip card, which is 
curves at the two connections of the antenna coil SP1, supplied with energy via an energy-transmitting alter- 
SP2 measured across the reference potential VDD of 45 nating field from a write/read unit, where a bidirec- 
the supply voltage VSS-VDD of the chip card. The tionaI data transfer is achieved by modulation of said 
amplitudes of the two voltages decrease within the energy-transmitting alternating field, having an antenna 
blanking gap in the alternating field. Graph C shows the ^H, the energy-transmitting field producing a coil cur- 
signal curve at the inputs SI, S2 of the logic gate 7c The rent in the coil and a coil voltage across the coil, an 
inverters la, lb connected in front of the gate 7c act as 50 m P ut circuit coupled to ends of the coil for generating 
threshold value switches, which do not actuate the a supply voltage from the current in the coil, and a 
following gate until the signal at the input has passed a voltage detector coupled to the ends of the coil for 
threshold value. This corresponds to a conversion of an detecting blanking gaps in said energy-transmitting 
analog signal to a binary one. alternating field, wherein said voltage detector corn- 
Graph D shows the signal at the output S3 of the 55 prises a logic gate having inputs connected to the ends 
logic gate 7. The capacitor 8 connected to the output of the coil and producing an output signal indicating 
effects a time integration of the signal. The capacitor 8 whether there is a blanking gap in said energy-transmit- 
is not sufficiently charged for switching through the ting alternating field. 

following inverter 9 until the output signal has been 4. A chip card according to claim 3, further compris- 
emitted uninterrupted for a sufficiently long period. ing a capacitor for connecting the output signal of said 
Graph D also shows the output signal of the voltage 60 logic gate to a potential of the supply voltage and effect- 
detector RF13 OK. The inverter 9 acts as a threshold ing a time-lag of said output signal of said logic gate, 
value switch that generates the logic signal RF13 OK 5. A chip card according to claim 4, further compris- 
from the analog signal curve at the capacitors (signal to ing a circuit for connecting one end of said antenna coil 
S3). to a defined voltage potential. 

If there is now a blanking gap in the alternating field, 65 6. A chip according to claim 3, further comprising a 

the voltages at the coil ends SP1, SP2 fall in relation to circuit for connecting one end of said antenna coil to a 

the reference potential of the supply voltage VSS- defined voltage potential. 

VDD. The two inverters la> lb at the inputs of the • * 0 0 6 0 
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